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INTRODUCTION. 

For 50 years new settlers from the East have attempted to grow 
com in the semiarid West. The seed used and the methods employed 
were often those with which the settlers had had experience in the 
East. These were not aHapted to western conditions, and many fail- 
ures resulted. In the settling, moving out, and resettling which has 
t«.ken place, these mistakes often have been repeated. Here and 
there pioneers have remained, and as a result of their experience have 
adopted varieties of corn and methods of com culture which are better 
adapted to the eonditions. (Fig. l.) Unfortunatdy, few records are 
left of the unsuccessful attempts, and the reasons for the better 
successes of the- pioneers are little known except by the pioneers 
themselves. 

It is the purpose of this bulletin to show in a general way some of 
the causes of those failures and how failures may be made less fre- 
quent or le«s intense. Particular varieties of com and- particular 
methods of cultivation are not applicable to the whole of any large 
area. Nevertheless, there are certain fundamental requirements of 
moisture, heat, and fertility which everywhere govern corn yields. A 
change in the supply of one may make a change in another advisable. 
Thus, the moisture requirement varies with the amount of beat avail- 
able. In short, the secret of suceeasftll com culture is to maintain a 
proper balance of moisture, heat, and fertility. 

The region to which the principles and methods herein discussed 
are espeeially applicable o« not be designated by average yearly 
rainfall or by definite boundaries, because the time of year when rains 



Nof E.— This bullets Mpiwially »pptlaable In dry.land rogioM; but com yielda are as d^Miidwit apcm 
Hat nilittive amounia ol aoUniolsture aod hoat ttot theprinel pies h«re given apply wherever eom Is rateed. 
e«M*'— SqU. 77S-10 1 3 
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occur, the naturo of tlie soil, the rate of evaporation, and the tempera- 
ture are all factors of great importance iti determining the amount of 
moisturo which can he made availahlo to a com crop. 

WHY CORN GROWING IS ATTEMPTED IN SEMIARID REGIONS. 

Farmers from tho East, accustomed to obtaining good com yields 
wherover the soil is fertile, have not readily understood that com 
may not be the best crop for rieh prairie soik, They arc apt to think 
that the other man's failurse were duo to poor methods. They thero- 
foro do not adopt other Tftrieti^ and appartmtly poorer methods until 
they haro giren t«st«m Varigtics and methods a trial under tho now 
conditions. Thus, in somo casoe expcricnco with com under corn-belt 




Fio. 1.— A characteristic view In the northern portion of the Great Plains, where vast areas are occu- 
pled by corn one year and by wheat or oats the next. In regions especially adapted to small grains a 
cnltivatod crop Is needed In crop rotatiaH. Corn frequently suppliai thle ae«d. 

conditions has proved a disadvantage ra<^cr than an adTantii^e to 
now settlers in scmiarid regions. ' 

It is coming to be believed that diversified farpiiug, including the 
raising of live stock, is essential to the establishment and develop- 
mcut of a permanent agrieulturo in tho scpiiarid sections of tho West. 
This requires that a diversity of crops bo grown and that the crops be 
such as furnish food for animals. 

Transportation is often so difficult or costly that new settlers must 
grow the crops which supply food for themselves and their animftls. 
Com is theroforo often grown under conditions lose favorable to it 
than to other crops. To produce rough feed, com is sometimes grown 
to advantage oven under conditions so severe that it yields no grain, 
Most semiarid lands are comparatively ehaap and easily prepared for 
com. 
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The continued growing of miall grain on tho same land usually 
results in decreased yields and is recognized as poor praetice. Tho 
need of a cultivated erop in rotations causes com to bo grown exten- 
sively in semiarid regions. Knowledge of corn and how to grow it 
gained in other sections naturally turns attention to it, and it is 
adopted in rotations. In some eases the soil improvement duo to tho 
cultivation of com jtsitifiM tli© growing' of tehk oF^pM^f'to when the 
erop harvested docs not pay tho entire cost of its production. In 
semiarid regions com, as well as small grains, produces better after 
com than after small grftiiw. In Sections having « long growing 
season the grain sorgliums arc likely to outyicid corn and are w»U 
suited to extensive culture in rotation with small grains. 

No methods havo been found that overcome tho effects of tho most 
severe droughts. The gi'owing of crops in droughty sections is always 
attended with moro or less risk. Tho experienced farmer recognizes 
this and adopts those practices which enahlo him beet to tide over 
unfavorable years. In those sections whero the time of occurrence of 
drought or rains is uncertain, the growing of crops which mature at 
differont seasons is a wise praetice. In some seasons early rains and 
late droughts make good small-grain crops, whilo the com crop fails. 
When tho conditions of moisturo and drought aro reversed, small grain 
may fail and corn make n erop. 

Attempts to grow corn on the natural rainfall of semiarid regions 
and secure large profits by marketing tho grain will doubtless, as in 
tho past, be attended with more failures than succoesoa. Considering, 
however, the value of both grain and stover as feed, tho importance of 
com in rotations, tho need of growing different crops to reduce tho 
chances of an all-reund fa.ilure, and the better results following the 
use of adapted varieties and suitable methods, com has como to bo 
recognized as iin important crop for semiarid regions. 

COKN NOT NATiatALLY ADAPTED TO SEMURID REGIONS. 

V 

Corn possesses charaetons which appear to mako it adapted to 
droughty conditions. On tho other hand it has charactors which 
limit its possibilitios i\s a crop for somiarid rtgions. 

Corn is doop rooted and can, if nocossury, draw wulor from deptlis 
of 5 or 6 foot. In hot, dry weather tho rolling of tho blades reduces 
tho loss of water. Figure 2 shows a field of corn snfTering from lack 
of moisture. In producing a givon weight of food or dry niattor, 
eorn uses less water than certain other crops, such as oats, clover, or 
alfalfa. 

Tho characters which mako corn less adapted to somiarid regions 
than som© other crops aro its heat requiromcnts and its peculiar 
flowering habits. Corn malvcs its enfiro growth during tho season of 
liighcwt tcnnperaturo. It is naturally a tropical or subtropical plant 



6 



FAaMERS' BULLETIN 173. 



and makos its best growth during hot woathor, when tho thermometer 
rogistcrs 80° to 100°'F. It can not grow in early spring or late fall, 
and growtti ie neltarded during the summer mon#JB by cold nights or 
cool weather. It requires its greatest supply of moisture during the 
sunuiVGr weolis, vrhen droughts are most likely to occur and when 
rains are \tm offectiYo on account of loee^ fron* evaporation. In 
other words, the heat requirement of com prevents growth at times 
when tho moisture conditions are likely to bo most favorable, while 
lack of moisture frequently retards growth when the heat conditions 
are most favorable. 

Unlike some porfoct-fiowerod plants, such as alfalfa, which seed 
eijDUndantly under dry conctlt4ons, the sottmg of seed or the filling of 




Fio. 2,— A Texas cornllold In August. This crop was a failure because the soil moisture beeame 
exhausted Just when the plants should have begun to form ears. 



the «ar3 is seriously interfered %vith by summer drought. Corn has 
two kinds of flowers, situated some distance apart on tho plant. The 
tassol or poUcn-bearing flowers at the top of the stalk are exposed to 
hot %vind9 and sunshine. The poUen is further exposed in falling to 
tho middle of tho stalk to fertilize the silks of the seed-forming flowera. 
Droughty conditions often hasten the shedding of pollen but delay 
th« appearanco of silks. Thus, it sometimes happens that the pollen 
is mostly wasted before tho sUk appears. If fertilization is prevented 
in this way, no amount of later rain can cause kernels to form or make 
a good grain yield. The corn crop is thus sometimes injured by hot 
■winds that do loss dam»ge to such crops m alfalfa and tho grain 
sorghums. 



CORN GROWING UNDEB DftOUOaiTY CONDITIONS. | 
SOME ESSENTIALS OF CORN PRODUCTION. 

In tho Unitod Statos each year a billion fivo hundred million dollars' 
■worth of corn is produced. Of what is this corn mado? Mostly of 
wator and air. With liquid iaken from the soil by ih« rtotp and 
carbon taken from tho air by the blades, the plimt makes com by 
tho aid of the sun. 

Th& chief essentials of corn production are water, heat, soil fertility, 
and seed. No one of thoso can bo said to be moro important than 
another. Where all arc abundant except one (as water, for example), 
this one bscomos tho "limiting factor," and methods of supplying it 
become tho important means of increasing the yield. 

In our somiarid regions tho soils for the most part are fertilo, and 
the limiting factor is either wator or heat. RdSing corn may be 
likened to raising steam in an engine. Too much water lowers the 
tomporaturo, whoreas too littlo wator is dangerous. Growth can take 
place only whilo there is a proper balance between heat and water. 
The two must bo in the soil at tho same timo. Water falling as anow 
or rain before heat is present should bo stored in tho soil. The boiler 
should bo filled before tho fire is atartedd> 

In northern sections and at high altitudes the lack of heat limits 
corn yiolds, while in southern sections it is tho lack of moisture. 
Abundant soil moisture reduces soil heat — deeirablo in the South, but 
undesirable in tho North. Far north a soil with, a wot surface is 
usually a cold soil. Here the consorvation of boat is moro important 
than the conservation of moisture. Evaporation keeps tho soil cool. 
Soil moisture rises to the surface to replace that .which evaporates. 
Cultivation checks tho rise of soil moisture to the surface, enabling 
1?he surfao« to dry more rapidly. The dry surf aco thon becomes warm 
by taking in heat, which otherwise would have been wastod in evap- 
orating water from below. Corn cultivated late in tho afternoon may 
bo frosted that night, while adjoining uncultivated rows escape the 
frost. Tho more rapid evaporation caused by recent cultivation first 
cools the surface, but as soon as tho surface dries, the soil becomes 
warm quicker and the crop grows moro rapidly than it would have 
done without tho cultivation. 

A glance at tho com yiolds of Kansas, Nebraska, South Dakota, and 
North Dakota for tho hot, dry summor of 1913 and for the cool, wet 
summer of 1915 shows the effects of unbalanced amounts of heat and 
moisture. (Table I.) 

In 1913 the yields increased from Kansne northward. In 1915 the 
yields decreased from Kansas northward. Moisture was the limiting 
factor in 1913 and heat the limiting factor in 1915. North Dakota 
profited by th© excessive heat of 1913 and Kansas by the excessive 
rain of 1915. 



Table I. — Yield of eorn per acre in Kunsas, Nehraska, Smtih ^atots, emd jV<wt?* 

Dakota, 191S and 1915. 



Swwn. 



Ne- 
braska. 



South 
Dakota. 



North 
Dakota. 



1913 (hot, dry summer),. 
IWS (cool, wot summer). 



Jluslifls. 
3 
31 



Bunhrls. 
15 
30 



20 
29 



29 
14 



In northern localities, whcro lack heat is a factor limiting corn 
yioldsj sununer fallowing and moisture conservation tend to keep the 
soil cold and soldom giYo incroasod yields of com. In southern locnl- 
itiesj whero lack of moisture is the limiting factor, summer fallowing 
and practices yrhich increase soil moisture give incre*sod yields of 
corn. 

In tho southern part of the Great Plains, lack of moisture is the 
chief limiting factor. Ignoring special instances and speaking gener- 
ally, every operation should be conducted in' such manner and at 
such time as to enable the soil to take in and retain water. But 
just hove and when is this to be done? Should the land he plowed 
deep or shallow, in the fall or in the spring? On what date should 
com bo planted, and how many times should it be cultivated ? 
. Those questions can not be answered correctly by rule or by aver- 
ages. Each field of com presents a combination of conditions which 
demand consideration in answering these questions. Time-of-plant- 
irig tests conducted yearly for 100 years at a particular station might 
show that tho highest average yield had been obtained from corn 
planted on May ]0, and tho ne?:t spring might be so unusually warm 
and forward as to warrant planting in April. 

GETTING MOISTURE INTO THE SOU. 

Everything corn gets from the soil is in liquid form. The crop can 
not grow unless the soil contains moisture to spare. Plants, even 
weeds, can not take over eveiy bit of the moisture from the soil, no 
matter how much they may need it. It has been estimated that if 
it wore possible to control the soil moistur® so that none might escape 
except through tho plants, a rainfall of 10 inches would bo sulTicient 
to produce a 50-bushel yield of com. The soil moisture supply can 
not, of course, bo so completely controlled under field conditions. 
Where corn growing is attempted under dry-land conditions the 
annual rainfall is more than 10 inches and tho point of most impor- 
tance is to get as much of it as possible into the soil. Moisture losses 
from run-off, evaporation, and seepage ar© always considerable and 
under some conditions exceed the amount um>A by tho crop. The 
available soil moisture can be increased by assisting snow and rain 
to enter tho soU and by preventing the escape of moisture except 
througli tho growing crop. 
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The first and most important step in. dry-land corn culture is 
getting moisture into the soil. All cultural operations should be 
planned so as to have the soil surface in the best condition to take in 
water and prgv&nt run-off during the period when rftin« are most 
likely to occur. 

The ease with which soils take in, retain, or lose moisture depends 
mostly on thtir texture, physical condition, and surface slope. It is 
to the extent that cultivation can modify theso factors that more 
water can be made available to the growing crop. 

There are loose, open soils through which water pours as through a 
aievo, and there are tight, gumbo soils, which swell when the surface 
is moistened and become practically waterproof. Our aemiarid 
regions contain types of soil between these two extromes, which, M^hen 
an open, rough surface is maintained, can be made to tako in nearly 
all the snow and rain that falls upon them. * 

Sandy soils take in water more readily than heavier soils; hence, 
less precaution is necessary to prevent run-off. The surface dries 
more quickly, thereby more promptly checking loss by evaporation. 
In sandy and gravelly soils the greatest loss may be from seepage to 
depths beyond, the plant roots. Manure .and decaying vegetable- 
matter check ^eepago and improve soils of this character. ' As corn 
roots penetrate 3 to ev»n 6 feet deep, larger yields of com are fre- 
quently raised on sjindy soit in semiarid regions thtai on surrounding 
hard soils. ' 

The heavy, hard, or close-textured soiis require the most cultiva- 
tion to keep them in proper condition so as to prevent moisture loss 
from run-off and evaporation. Unless the surface is kept broken or 
semftwhat TOH^h, but little water will be abeorb#d during h»rd rains 
and a greater loss will occur from evaporation. To maintain the sur- 
face soil in proper condition, cultivation is necessary soon after heavy 
rains. If cultivation is too frequent, however, so that the surface 
becomes too fine, moisture can not pepnetfat* r«dily and blowing of 
the soil is likely to occur. 

It is of griAfc importance that moistur* be made to penetrate 
several feet below the surfaco. In most soils this penetration is slow, 
and during hot, dry weather surface evaporation is great. Surface 
moisture can not penetrate a frozen soil. Summe* and fall precipi- 
tation has time to penetrate several feet deep and be in a position to 
support a growing crop the next summer. While it is seldom advis- 
able to waste a whole summer in storing moisture for a com crop tho 
next yoar, it is advisable to begin storing soil moisture as soon as the 
preceding crop will permit. (Figs. 3 and 4.) The ideal seed bed for 
a good com crop in s^iarid regions is one with a loose, coarse surface, 
and a subsoil well filled with moisture to a; depth <rf tiBf^ral f»et. 
, eOOOeo— Bull. 773—16 — 2 - . . , 
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FREPABING LAND FOB PLANTING. 

As lack of moisture, more than anything else, limits com yields in 
droughty regions, the first question regulating each operation should 
be, "What will b© it« ^ect upon the soil moisture supply?" 

Suuamor fallow, or the practice of clean cultivation without crop- 
ping during an entire summer, in order to make two years' moisture 
supply available for one crop, frequently results in the production of 
largor yields of coni, but the practice has not proved practicable. 
The cost of sumnior tillage is usually greater than the gain derived 
from the increased yield. It is seldom possible by this method to stor* 
onough moisture in the soil to supply the crop adequately if raine do 
not occur while the com is growing. The losses from seepage and 
evaporation are considerable, and the young corn plants can not be 




Vwt. 3.~Brmklng virgin Iwid In South Dakota. A most' Important task In growing eom with tcant 
rainfall Is to get the water a loot or two below the aoUsurfSfe. An open, rough 3urlace during the 
lall, winter, and early spring tends to hiltl snow and rain. 

prevented from exhausting the moisture supplj^ before tho oar- 
forming period, when they need the greatest quantity. 

As soon as the preceding crop will permit, it is advisablo to begin 
some preparation of tho land that will prevent tholosg of moisture and 
put the surface in condition to take in moisture. Cultivation after 
tho removal of tho preceding crop is profitable if it stops or prevents 
a growth of weeds. But if the growing season is past, dead weeds 
may catch more snow than would bo caught by a cultivated surfacQ, 

Fall disking, or listing, is usually beneficial in putting the lariej Jn 
better condition to prevent tho soil from blowing, to hold the snpw,' 
and to prevent run-off. (See fig. 6.) The penetration of moisture is 
slow, and when rains occur evaporation is rapid from hard soil sur- 
faces, such as usually follow the growing of small grain. The chances 
of storing moisture are increased by loosening such- compact surfaces 
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as early as possible. Whether plowing is necessary, however, depends 
very much upon tho type of soil. Most heavy clay soils aro best put 
in proper condition by plowing. Sandy or light loam soils should not 
be plowed in the fall and left bare during the winter in regions where 
soil blowing is likely to occur. If, however, it becomes advisable to 
plow such soils in ths fall, blowing of the plowed area may be checked 
by top-dressing with barnyard manure. Young com plants injured 
by blowing sand oh fall-plowed sandy land not top-dressed are shown 
in figure 6. Deep plomng should always be done in tho fall or very 
oarly in tho spring, to allow moro moisture to penetrate and the soil 
to set tle before plan ling timo. 




Pio. 4.— Two plats Ql com at AmarfJlo, Tex., listed at the same time, In the same manner, and with 
the mem lot of aeed. The laU and spring early disking of the left-hand plat enabled It to take in and 
hold isefe miriHture and prodace better than the right-hand plat, whldi was aet dMced. 



On sloping land the plowing, listing, planting, and cultivating 
should follow on a lovcl along the slopos or around tho hiUs. This 
greatly decreases the run-off from melting snows and heavy rains and 
incrcftses the amount of water taken in by the soil. The moisture 
saved makes this a profitable practice, and very often the prevention 
of run-off is necessary to avoid erosion, with the loss of the richest por- 
tions of the soil. ■ (Fig. 7.) Profitable farming can not long continue 
unless soil washing is prevented. If a little is tolerated it rapidly 
grows worso and soon makes necessary contour farming, terracing, 
and the use of commercial fertilizers, when com raising become« 
unprofitable. ; 
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Alfalfa land to bo prepared, for com should be fallowed one year 
or plowed oarly tho previous summer. On account of its deep-rooting 
habit and the nitrogen it adds to tho soil, alfalfa is an excellent pre- 
paratory crop for com. Its roots dry out the soil to great depths, 
however, and unless tho land is prepared a suSieient time in advance 
to allow moisture to bo accumulated in the soil the chances of a failure 
of the corn crop are great. 

Growing plants draw large quantities of water from the soil. and 
subsoil. All growth of weeds and volunteer grain on land to be 
planted to com should be preventfed. " Stirring the soil immediately 
before planting is usually profitable and often saves much labor in 
keeping the crop free from weeds. 




, Fn. 5.~A fl«ld ia. western KEuisas, showing fall-listed wheat stubble. The lister furrows pvvent the 
t (IrKbiAg of Htipw aod tM lSX getting the fstll, winter, and spring prectjiftatkin Into the soQ. 



Deep plowing and subsoUing should be done in the fall ratlier than 
at oom-planting time. Soil put in the right condition to take in 
moisturo to a considerable depth is also open to the air and dries out 
rapidly. If necessary to plow in the spring for com, the plowing 
'should be done early and should not be deep, and the ground should 
be packed immediately. Plowing und^r several inches of snow is an 
effective and sometimes a practicable v^t-y of getting moisture into 
the gr®und. 

TIME or PLANTING. 

Corn will not grow during as cold weather as wheat or oats. Com- 
planting time is therefore a little later than the best time for sowing 
spring wheat or spring oats. However, when seed of perfect vitality 
is used it is remarkable how oarly in the spring com can be planted 
and result in good stands and good yields. Seed of perfect vitality 
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will oft»ii romain in cold or dry soils for several weoks and afterwards 
gorminate and yield well. Irregular stands (fig. 8) aro sometimes 
attributed to poor seed, when dry, poorly prepared spots arc the 
oiiuso. Fields are sometimes seen in which the seed germinated 
promptly in moist spots but did not germinate in dry spots until 
rains came.' 

, Where the seasons arc long and moisture plentiful, it is customary 
to wait until the soil is warm before planting. In semiarid regions, 
however, com should be planted early. With tho soil in proper con- 
dition it is generally advisable in semiarid regions, south as well as 
north, to plant com before danger from frost is entirely past. Corn 
planted very early usually makes' a slow, tough growth and a month 
Uter planting may bo smaller and look lose promising than thltt 




Fia. e. — A oomfleld injured by blowing saad. In gome localities com plants while young seed promo- 
tion. Long, narrow carnM4a slterBatlag with •JtaUa er othar sand-bEnding onps allerd seme pt^ 
tection. 



planted later. The early-planted com ripens first, however, and usu- 
ally .produces the larger or the better crop. Because of its slow, 
tough growth, com planted very early is not so susceptible to frost and 
drought as com planted later and growing more rapidly. In a series 
of years the gain iti mature com SiSmred frotii cArly planting will 
more than make up for any injury from spring frosts. Excellent com 
crops have been produced from plantings frozen off or frozen back 
when the plants were from a few inchfls to a foot or more tall. Corn 
is not often entirely kUlcd by spring frosts, and if some should be 
injured the lose is much less serious than that from summer drought 
or from fall frost. 

Early-planted com derives more benefit from the spring moisture 
supply, becomes weU rooted before summer droughts beg^ln, and may 
even mature before thoeo droughts become severe. 
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Wher« tho growing soasoii is very long mid warm, plantings miKle 
at abnut 30-day intervals iiicroase the clianoes of hitting the season 
right find raising some good com. 

METHODS OF PLANTING. 

Listing, or planting in furrows, is the most common and host method 
of planting com in a largo part of tho semiarid area. It is not only 
economical, as it permits largo acreages to bo handled at the least cost, 
but it also places tho plants to the best advantage to withstand 
drought. As tho furrows are closed by cultivation, tho plant roots 
are placed wall below the surface. A deep soil mulch cim be main- 




Vk. T.— a w«item Kansas cornfieirt, showing eioslon ot tha soil, Soil wa-shlng reduces tha mofetui?e 
supply, tho soli fertility, the yields, and the valua ol the farm. 



tained without injury to the roots. Tho plants aro more securely 
brftcod to withstand winds than when surface planted. 

In some semiarid sections early summer conditions aro favorable 
for rapid growth. The plants make a tender, rapid growth and be- 
oorao larger than the later moisture supply will support. Listing 
retards this rapid early growth and is often a decided advantage on 
this account. 

Where th» seaeons are very short, surface planting is better than 
listing, as the retarding of early growth leaves the plants insufficient 
time to reach maturity. Where surface planting is practiced on fairly 
level liind it is usually advisable to plant in checks to permit orose 
cultivation. Cross cultivation makes wood and grass control easier. 
It also assists cultivation, drying and warming a larger part of tho 
soil surface. . 



comir Q«owiNG xj:^d.ee bkoughtv conditions. 15 

A thin stand of plauta ia an essoutial feature of successful corn 
growing in regions of limited moisture supply, ^^'llen planting is 
done with a lister in rows 3 to 3 J foet apart, the plants should be 
one in a place and from 18 to 36 inches apart, depending upon the 
rainfall and the fertility and water-holding capacity of the soil. 
In aurface-plantod. com with the hills 3^ feet apart each way, the 
stand should not be thicker than two plants per hill. Even with 
the best of seed more kernels should be planted than the number of 




Fw. 8.— A W06tem Nebraska corafleW showing an uneven stand. Irregular stands of plantis soiMe- 
tlm^s result ^rom dry or poorly prspareU spots in tbo field. Note ik*t soste plants are ^aoefa - 
talter fbAH otliers, Indtottng a better supply ot molstiiro and earlier germinatieii ot the seed. 



plants desired. Some young plants, mostly the woftker ones, wiU 
perish. 

The usual distance between corn rows is about 3^ feet, which is a 
convenient distance for cultivating. With the rows at this distance 
the roots meet between the rows "and oeeupy all of the upper soil 
bafore tho^com cortios into tassol. 

In certain droughty sections, where the seasons are coniparativoly . 
long, increasing the width of row to 7 feet (fig. 9) and doubling the 
stand in the row has been found to be an advantage. On account 
of being close together within the rows the young plants compete for 
the near-by moisture and are prevented from making too rapid and 
too tender a growth. The roots do' not meet between the rows until 



16 



r 



tho plants have about reached their full growth, and the moisture in 
the soil between tho wide rows benefits the plants at tho time they 
are forming ears. Where tho summers are long other crops or 
another crop of com can bo planted later in the season botwe&n the 
7-foot rows if the seasonal rainfall proves sufficient. 

Tho success of the crop depends upon having the com reach the 
ear-forming period when moisture and heat are available at the same 
time. Tho chances are increased by making a vory early and a lato 
planting of an early-maturing variety. Using seed of an early- 
maturing variety in one planter box and seed of a late-maturing 
variety in the other box increases the chances of having some plants 
reach the ear-forming period when moisture and heat are available afc 
th© same time. 5 




Flo. 9.— A weatera Kaasas oarnfleld, showing rows 7 fot* »pait. Wide spaces between rows retain a 
part of the soil mofeiture for the critical er eor-farmlvg p«Iod. Cultivation and the drilling o( wheat, 
peae,orbealtBliitlKeoniBretiiadeeasie9r,aawrilas-tlie}uirvWtliigftfthee«rB. ' ' 



Com should not be covered with more than 1^ or 2 inches of soil 
except when the surface is dry and it is necessary to plant deeper to 
reach moist soil. In cold, heavy soils 1 inch is sufficient. 

CULTIVATION. 

In droughty regions com cultivation is more essential and require 
more good judgment than in most other sections. 

The primary object of cultivation is to prevent loss of moisture. 
Moisture losses are caused by nm-orfj evaporation, and, most of all, 
w6ed growth. The one most important object of com cultivation is 
the keeping out of weeds. In this it is true that prevention is better 
than cure. Cultivation should not be delayed until the weeds are 
large enough to cause the field to look weedy. It takes but Uttle 
stirring of the soil to kill weeds imjiipdi|,tely after they germinate arid 
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before they havo used much soil moisture, hut to destroy weoda that 
are well rooted the soil must bo worked dtoply and thoroughly. This 
roquires much labor and can not bo accomplkhod without l>reaking 
and destroying many com roots. In many sections, or in seasons 
when tho se«d germinates' slowly, it is advisable to harrow once or 
twice or to cultivate after planting beforo the coni comtss up. 

Limited moisturo makes thin stands nocossary, and it is poor 
management to allow granti and woods to rob the corn of this 
moisturo. (J'ig- 10.) 

If comland has been properly prepared deep cultivation is not 
advisable and often injures the crop. Deep cultivation should never 
be dono close to the plants after fhey areii foot toil, as much harm 
would bo done by breaking the com roots. 

Aside from destroying weeds, timely cultivation is honoficial in 
preventing tho loss of 
moisturo by evapora- 
tion and also in has- 
teni ng the warming of 
the soil. The loss of 
soilmoisture by evap- 
oration continues 
inueh longer from a 
compact, damp sur- 
faco than from a 
loose, dry surface, 
and the evaporation 
tends to koep the soil 
cold. 

In northem locali- 
thes^fafffl *t l%h stfli- 
tudes the conserva- 
tion of heat is fre- 
quently as important 
as the conservation of moisture. Luckily, both heat and moisture 
may be conserved by good, timely cultivation. Heat is wasted in 
evaporating <3Tf "*fifeting sofl moisture. Making the surface loose and 
dry saves both soil heat and soil moisture. 

Cultivating after heavy rains is a good practice. To bo most oflec- 
tite^lle ctlltivating should dtoiie m soon" te? tho surface is dry enough 
to work well. If the soil is allowed to dry until it breaks up cloddy, 
much moisture will be lost, a good mulch can not bo obtained, and 
harm is more likely to be done to the com roots. As long as rrtpid 
evaporation is taking place, the surface will remain cold ftnd tlio 
growth of the corn will be slow. In order to cover largo areas quickly, 
cultivators which work two or more rows are a great advantage. 




Fia. 10.— A oorafleld In Now Mexico, showing poor cultivation. 
Seant precipitation mnkes thin stands necessary, but a thick stand 
of |m| and weeds M u>srae tlmtji ii tUeksLtKl elmm. 
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Figures U and 12 show the first and second cviltivfttions of listed 
corn with 2-row cultivators. 

The number of cultivations necessary and the best timo for them 
depend upon weather and soil conditions. Weeds should not be 
allowod to grow, and a meUow surface should be maintained. In some 
seasons this may be eflfftetually accompliahodiwith one or two cultiva- 
tions; in other seasons from four to six cultivations may be necessary. 

Nothing can be gained by continuing cultivation in cornfields free 
from we«d3 and in whieli the soil surface is mellow. When the surface 
is sufficiently loose and dry to reduce evaporation, is open enough to 
prevent run-off, and no weeds are starting, a cultivation could do no 
good and if carele^y performed would do injury to the corn. 




Fw. U,— The fljst^ulttPatlw of Ifcted earn st North Loup, Nalir. The row at thefdrlver*s feet wiJl b« 
t . tirftivttcd m the return trip. 



Cfom should be ctdtivatsd only. when one or more objects will be 
accomplished by the cultivation and when the total ©ffects will ba 
more beneficial than injurious. 

Some beneficial offecta are (1) preventing weetfc from robbing the 
corn of soil moisture and fertility; (2) putting the surface in condition 
to take in rainfall, thus preventing run-off and erosion — losses of water 
and soil fertility; (3) warming the soil by drying its surface quickly; 
and (4) saving moisturo by checking its capillary rise to the soil surface. 

^orae injurious effects are (1) breaking com roots, which otherwise 
would use some of the moieture of light shoHvera before it evaporates; 
and (2) fonning lai:^ dods and holee, thui permitting dry air to enter 
and dry the soil. 

CORN GROWING tNDER IRRIGATION. 

The greatest natural limitations to com growing under irrigation 
in many semiarid sections are short Rowing feefesone and extreme 
differences between day and night tempertturea. These efipects may 
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be partially overcome by growing oarly-maturing and adapted 
varieties, but it is not to be oxpoctod that as lai^e yields can be se- 
ciared as »ro possible in sectious where the seasone are long and 
temperatures more uniform. 

Many failures, however, are due to preventable causes. The most 
common mistakes are overirrigation, too frequent irrigations, too 
early irrigation, and too little cultivation. The farmer who has been 
accustomed to r^ard a shortage of moisture as the chief cause of 
crop failure too often cencludes that irrigation wUl cure all ills and 
insure large yields. 

When tho surface soil is kept wet the temperatures are lowered by 
sapid evaporation, and the result is slower growth and delayed 
iDjaturity. . If cultivation bo dekyod until the surface soil begins to 




Tia. 12.— The second cultivation of listed corn at North Platte, Nebr. 



bake and crack, roots are exposed and cultivation may then be very 
injurious. (Fig. 13.) 

Small corn plants do not require a large moisture supply. Early 
irrigatioiK stimulate an excessive growth of stalk. The large, sappy 
staEss usually do not produce m much grain as those normally 
developed and aare \em likely to reach maturity belpffe i<M frbete 
occur. 

On land that is well cultivated and kept free from weeds it is 
usually unnecessary to irrigate com until about the time the tassels 
and silks begin to appear. A good supply of water is needed at this 
time, and irrigations are of much benefit to the plants in producing 
and developing ears. These irrigations should be thorough and fol- 
lowed as soon as possiblo by cultivation. 

Irrigating in f urrom or shallow ditchee between the com rowa is 
better than flooding the whole surface and aUofW^ ^e water to 
como in contact with the cornstalks. 
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The number of irrigations neceeeary depends upon the type of soil 
and the amount of moisture supplied by rain. On average loam soils 
two or three irrigations ore usually sufficient. Late irrigations delay 
maturity. 

ANIMAL INSECT ««fBMlES. 



Oftentimes in otherwise quite favorable locations the settlers' first 
attempts to grow corn are discouraging because the growing crop is 




Fto. 13.— Com out away to show a baked and cracked soil, The com should have been cultivated alter 
the Irrlgttl™, as saoa as the soil was sufficiently dry. 



destroyed by prairie dogs, ground squirrels, gophers, blackbirds, cut- 
worms, earworms, wireworms, chinch bugs, or grasshoppers. The 
crop often starts well and is Tery promising before it is destroyed by 
some of these pests. This sometimes leaves the impression that %g 
crop would have boon a good one except for the pests.', 

-Where the chance are good that the crop will withstand the cli- 
matic and soil conditions, com growing can be made to succeed 
notwithstanding the pests. Although they often destroy the small 
trial plats of « community, the injury from them usually diminiih^ 
from year to year as the com Acreage increases. Blackbirds, cut- 
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wormaj gophers, ©fee., imrm for many years done daniRgo to com in 
the com bolt, but tho crop is ranJy dastroyod ««tir&ly txcept in the 
case of small isolated fields. 

Wh»re cutworais, gophers, prairie dogs, or ground squirrels iire 
obstacles to successful com crop.s, poison should he used. 

For cutwomis, lumps of poisoned bait, made by mixing about 50 
pounds of bran or corn raUkl with a pound of Paris green andenougli 
cheap molasses to make a stiff dough, should bo scattered along the 
com rows at planting time or as soon as injury from cutworms is 
noticed. 

Destruction hy ground squirrels, prairie dogs, or gophers is best 
prevented by i)oisoning them a few weeks before tho com is ])lanted. 
At tliis time they are readily killed by placing about their holes 
kernels of com soaked in a solution of strychnine crystals. The 
com may bo poisoned by soaking it for a day or two in a solution 
made by dissolving about one-quArter of an etince of strychiiins 
crystals in a quart of denatured alcohol or boiling water. 

Paris green and strychnine are poisons and should -not he placed 
where cMldren or dommtic animals can get then),. 

PRINCIPLES GOVERNING THE CHOICE OF VARIETIES. 

Although not especially suited to such regions because of its 
pecuhar flowering habits and summer moistViro requirements, corn 
will continue to be planted extensively in senuarid regions. Some 
of these plantings vn.]! fail, some will produce a little feed, and some 
will be more successful, depending upon the season, the soil, and the 
seed. The seasons are beyond control, the soil can be somewhat 
' modified, and the seed can be greatly improved. 

Corn has undergone great changes. Varieties exist which differ 
greatly in size, appearance, and requirements. Some varieties will 
mature with li«' heat" and moisture than others, add some varieties 
more than others have the ability to wdthstand dry spells and reviv« 
when tho drought is broken. For mthstandlng dry spells and cold, 
varietioB which have bee*i grown undsr th«9 conditions for mafty 
years usually give the best results. Tho fittest have survived. 
Investigations and experiments now in progress indicate that varie- 
ties can be originated that mil grow successfully at low«r tsmpd*"*- 
turos. 

Those adaptations and their limitations require attention in decid- 
ing what variety ' of com should be groAvn. Thc»o adaptations can 
be depended upon, but must not he expected to take tho place of 
good preparation and cultivation of tho soil. For example, in 

' The semlarld regions of the United States are too extensive to warrant the mention here of particular 
vftpletta*, Tli» reader t« rdferre* torepertsQt vapfety to«t3 made at his nearest State experiment station 
or airtjatatlon and to UnHad Statw DepMrtnntit of AgjJfUlture Bulletin 307, entitled "Tests of Com 
VarWiea on the Oreat Plsta»." 
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Montana variotiea should be used that withstand cold, but the soil 
surface should nevertheloas be kept dry and warm by slaallow culti- 
vation. Varieties respond to moisture storing and conserving 
methods by growing larger, maturing later, and yielding better. 
Seed which will produce cornstalks 4 feet tall under droughty condi- 
tions may produce stalks 10 feet tall under favorable conditions. 

While some varieties of com have more ability than others to 
withstand dry spells and revive when the drought is broken, this 
ability is poaeeesed to a greator degree by the grain sorghums, 
making their use fts a grain crop more certain in droughty regions 
having four months or more of hot weather. Where tho hot growing 
season is limited to less than four months, the ability to wait during 
drought is not an advantage, and com succeedg bettor than the 
grain eorg)iums. 

Experiencod farmers in southom States hold difierent opinions in 
regard to tho advisability of planting northern-grown seed eom and 
seed of very qiaick maturing varieties. In some seasons such varieties 
make good crops before droughts occur, and slow-maturing varie- 
ties suffer or fail altogether. In other seasons tho quick-maturing 
varieties suffer, and later rains cause the slow-maturing varieties to 
produco tho better crop. Tho chances of hitting the season right are 
increased by growing both a qsuick-m<ftturing and a alow-maturing 
com. (Fig. 14.) 

If good, sound grain is desired, large-growing varieties are gener- 
ally less »4tisl*ctory in semiarid regions than tho smaller varietiee. 

The most successful com crops are produced by giving attention 
to the growing requirements with regard to moisture, heat, and soil 
conditions, and the uso of varieties beet adapted to the conditions » 
under which they are grown. 

NEED OF GOOD SOURCES OF SEED CORN. 

The need of sources from which suitable seed com can bo obtained 
in tho semiarid and Rocky Mountain regions is great and is increasing. 
Being a sparsely settled country, subject to cxtremo seasonal varia- 
tions, seed of adapted varieties is much scarcer each year than in 
sections where the corn crop is more certain. 

Nottung el«o would so cheaply turn many com failures into suc- 
cesses as the cstabHshment of good sources of seed com. While a 
knowledge of com breeding would be helpful,' any farmer can do 
much toward supplying himself and his neighborhood with better 
seed com by starting with a well-tested variety and selecting the best 
cars from tho best stalks each year. By so doing, natural selection 
ftsekts in wcodUig out th« unfit. Whore corn is grown for grain, there 
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ia no better locality from which to obtain seed than that in which it 
is to be planted. Where grown for the silo or for large stalk growth, 
seed may be obtained to advantage from a more southern locality 
or a lower altitude. 

Farmers' Bulletin 415 of the United States Department of Agri- 
culture, which may be obtained free upon application, treats of the 
selection and care of seed com. 

A point of greatest importance is that of holding over from good 
crops sufl^cient seed com for two or three years' plantings. This ia 
essential in the origination and perpetuation of high-yielding varie- 
ties adapted to local conditions. Seed com that matures well and 
dries out promptly 
without injury will 
keep its good germi- 
nating and yieiding 
power for four or five 
years. Seed com of 
the beat quality can 
be always available 
by protecting a suflB- 
cient quantity from 
moisture and from 
iasects and other ani- 
mals. 

PASTUKING CORN. 

The practice of 
turningf attening ani- 
mak into oomfields 
to harvest the crop is 
increasing and is 
likely to continue to 
increase. It usually 
pays better to allow 
hogs the privilege of 
harvesting the com 
crop than to market 
it in any other way. This practice saves the labor of cutting, husk- 
ing, hauling to the feed lot, and hauling the manure back on the land. 

The pasturing of com is especially applicable to semiiiirid regions. 
The dry soil is not injured by the animals, and very little com goes to 
waste or spoils by coming in contact with the soil. The stalks are 
left in good shape to prevent the drifting of snow. (Fig. 15.) 

Flint and flour varieties frequently produce heavier yields than 
dent varieties under droughty conditions. They are unpopular, 
however, on account of the many small ears and the difficulty of 
husking. When harvested by aaimak this difficulty is overcome. 




Fw. li.—A. western Testes eornfteid, showtng an ewly variety alter- 
Dating with a lafc variety. Tha early erop sometiroes matures b*- 
fore drosgbts emur, leaving the summer ralntall entMy to tbe 
tftijBri 
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COJfCWJStONS. 

In the conservation of tlio resources of the United States the 
improvement of tho acre yioU of com and a less wasteful utilization 
of this crop arc importmnt. 

Tho average acre yield is less than half what it might easily bo 
made. The aero yield is increasing in tho older settled States, but 
for the nation it has i-omainod at about 27 bushels. This lias been 




Fm. is.— a purtiott ot a South, Dakota cornfield into iwliich bogs have been turned to hancest the erop . 
It usually pays to alio* hogs the privilege of harvesting corn . 



largely due to the expansion of com growing into semiarid and other 
unsuitable regions. Tho acre yield for ttte nmtion will quite cw- 
tainly bo increased. They will profit most ivho produce larger acre 
yields whilo the average is low. 

While com culture under droughty conditions ia largely a matter of 
taking chances with seasonal conditions, certain oontrollablo condi- 
tions of soil and seed often determine the success or failure of the 
crop. 
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